Rapamycin blocks hepatoblastoma growth in vitro and in vivo implicating new treatment options in high-risk patients.
Activation of the protein kinase B (AKT)/mammalian target of rapamycin (mTOR) signalling pathway plays a central role in the formation of hepatoblastoma (HB), the most common liver cancer in childhood. Blocking this pathway with specific mTOR inhibitors such as the immunosuppressant rapamycin is being currently tested for a variety of cancers. Here, we report that rapamycin treatment induced a significant dose-dependent inhibition of cell viability and promoted apoptosis in HB cells in vitro. Moreover, rapamycin inhibited AKT/mTOR signalling by dephosphorylation of the downstream target p70S6 kinase (p70S6K). Most importantly, treating subcutaneous HUH6 xenograft tumour bearing mice orally with 5mg/kg/day rapamycin for three weeks resulted in a striking reduction of tumour growth, as evidenced by reduced volume and weight, and moderately lowered tumour-specific alpha-fetoprotein (AFP) serum levels. The anti-tumourigenic effect was primarily ascribed to a significantly reduced proliferation rate upon p70S6K dephosphorylation, as microvascular density of rapamycin-treated compared to vehicle-treated tumours stayed grossly unchanged. Of uttermost clinical importance, we found no evidence for a feedback-loop activation of AKT in vivo. In conclusion, we demonstrate that rapamycin effectively inhibits HB growth both in vitro and in vivo by blocking AKT/mTOR signalling at the level of p70S6K and that rapamycin should be considered to treat HB patients especially those to be indicated for liver transplantation to benefit from its anti-tumourigenic and immunosuppressive properties.